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m m m 

g=l=a -^j^ffl ywy — 

[0002] ;^®?||jiW^(^^^'fb:6Siitf 4jT\ ^^k««DNA;^y=f-^-^JiLS14^#T-C 
^^^^^ 'i"tg^^tjODNA;*-y=f ^-j'.fifa^iDDNA-^fife-Cffi V ( 

[0003] ^ti.*T'ic, 4'ti^#-e^!?mL;65T'^5v^y/vy:/;«/— i:bT.;4^^5g^(D— A-efe 

5§i*B^s§||gL.fcS,i.#^M'fb-^l^-efe-5iP Si-C H -C(0)- m(Dh(Di)^^hfhX 

2 6 4 

^A{-^{c:fi^fe-C{£< (6-8 ;x mol/g) . ^mi±<D^X-{-^X-it:^j:7!}^^tZo 
[0004] ##f|^JtSfcl : Kobori, A.; Miyata, K.; Ushioda, M.; Seio, K.; Sekine, M., Chemistry 
Letters, 2002, 16-17 

H-(Rl)Si(R2)-(C H ) -CONH- (A) -COOH (I) 

6 4 

(^tf ^ Ri&im2tt, Tjv^;v^:5L\rrv~-jvmxm. (a) »^— as^s: 
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[0008] X. ^mmi-i^io^s ' Mii^^i^\^:t-yh'^^--yhyLttmmm^^f&miyvy^]»:A— 

[0010] [llll]^^!;/^;:^^— tr^V>-C-^^Lfcd[GC'"ATCAGC"C"TCAT] <Dm^'B4:t>' 

[0011] ;^^§g'fl:'a'i^i-*3{ts^-^— (A) iU-Cjt> mm(D i 

): 

-(CH )n- (II) 

2 

[0012] i>'IJ/vS±{-{*^ll#(-<22j^O^^(^®ife^-Cfc^Rl&tm2;55feo-Ct>J;<. -911 
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[0017] MMMl : ^/y/vy^:;^— o-^f^ 

4-v''<y7°cifcVV>'7^-/V^S#^ 1 (6.7 g, 28.4 mmol)i:ii'fb5^:sJ-^/V (3.2 mL, 
42.6 mmol) ^Wi-^U 2^P^APf^iSi5gSr=ff ofCc ^O^. B 6<J#)*M£E^S 
(ImmHg. 102-104t:) (Cj;«P#g|lt&Ufc(5.6 g. 77 %)„ ^.(DlSIMRy'—^i^i^XTCDt 

[0018] NMR (CDCl ): 0.95-1.06 (m, 12H), 1.21-1.29 (m, 2H), 3.99 (t, IH, J = 3.1 Hz), 

3 

7.64 (d, 2H, J = 7.8 Hz), 8.03 (d, 2H, J = 7.8 Hz). 

"C NMR (CDCl ): 10.7, 18.5, 18.7, 130.0, 133.6, 135.9, 144.5. 168.3. 

3 

[0019] 4-r4- ('^^yT'nbVviy^c^/k) •^w^yi.T^/i -y^-^mci) 
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4-T5/:/^:/^ (910 mg. 8.94 nmo\)%:MM^'^tcW7i(.mit-rhV'>J»7i<.m& (9 
mUfC, v'^y^'atVUi/^— /l^-O'V'-r/V^D^'l'K 2 (1.7 g. 6.7 inmol)^;!jPx.. 8^ 
F^«#Sr*3vl/^ofCo i^V^X. ^(07i<,mmici2NmM^pm^2iz.fj:^t.X'MK., 400 

2 2 

[0020] 'h NMR (CDCl ): 0.93-1.06 (m, 12H). 1.16-1.25 (m, 2H), 1.94 (t, 2H, J = 4.1 Hz). 

3 

2.45 (t, 2H, J = 6.9 Hz), 3.50 (dd, 2H, J = 6.5 Hz, J = 9.7 Hz), 3.93 (t, IH, J =3.1 
Hz), 6.77 (brs. IH), 7.54 (d, 2H, J = 8.1 Hz), 7.72 (d, 2H, J = 8.1 Hz). 

NMR (CDCl): 10.5, 17.9, 18.3, 18.4, 24.3, 31.6, 39.5, 57.9, 77.2, 125.8, 

3 

134.3, 135.3, 138.6, 168.3, 176.6. 
[0021] 4-r4- (i^xry^nbVl^^-^::^/!^) ^^^^^jUTiJl -zf^^ym J )V=^:^^ )V 

4-[4- {''MV-fxiyf /Vi/'yzz.jiV) ^l^V^fVT^A -^df^^fk 3 (1.3 g, 4.1 nuno0i:2- 
v^ry^^^y— /V (548 m L, S.l mmol), V^):x.=J-;VT^~y (828 m L, 6.1 mmoD^^ftf $ 

-^fz-WJi^m^ (20 mU {zM^Mw-"^^ (2-;^-^y-3-;a-^1^y^;v?=/^)-/-i^^y 

^l^^^X2\)Y BOP-Cl (1.5 g, 6.1 mmol) ^*P;tfeo ^ia-X?3NfF^it#^. * (5 mL) 
Sr;t»D^fCo 5^)-^. ^nn;jN/Vi».(200 mL)-C#f5m. 5wt%-^^*^-:^hy!^A7K^ 

i50mi-c3iH]ttm^f^^tTo^co ^mm^mm^wmm-rv^)^ j>rx:^'m^ 

(dcfcOi^Sib. i5'onxf;/v^tco-3%yi?y— /v-t^i/yi^Ji^^hSr^^ft-C^ttlb. ^^E^® 
*b@6<j#)S:#fc:(1.2 g.79%)o rcONMRT*— i5'{*4JiTOi::fe?)-efc5o 

[0022] 'H NMR (CDCl ): 0.89-1.00 (m. 12H), 1.15-1.21 (m, 2H). 1.89 (t, 2H, J = 6.9 Hz), 

3 

2.40 (t, 2H, J = 7.0 Hz), 2.62 (t, 2H, J = 6.2 Hz), 3.42 (dd, 2H, J = 6.6 Hz, J = 12.8 
Hz), 3.89 (t, IH, J =3.0 Hz), 4.18 (t, 2H, J =6.2 Hz), 6.99 (bre, IH), 7.49 (d, 2H, J 
= 7.6 Hz), 7.72 (d, 2H, J = 7.8 Hz). 



■ 
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'^C NMR (CDCI ): 10.4, 17.8, 18.3. 18.4, 24.4, 31.2, 39.1. 58.5, 77.2, 116.7, 

3 

125.7, 134.7, 135.3. 138.4, 167.4, 172.4. 
[0023] 5' -0-(4.4' -S^:;th:¥iXhU^yV)-^$v^:^-3' -0-S^-^y^nfcVV'>UyW4-^:^y'w'/l^ 
T$y^^>-ifehU3i^/VT>^c^'>A (6) 

JVA (1.1 g, 2.9 mmol)^^;jcCH CI 15mL{C^^U. l,3-i/^OD-4,4->?>^/Vti5''>' 

2 2 

V^l^ (1.2 g, 5.9 mmoD^m^Jto M30:5><D^#O^. ::OSiS^IK€r5'-0-(4,4' 
-'J:!^h^iyY])'f'fV)^^i^ly (3.2 g. 5.9 mmol)i-<5;J^y— (2.0 g, 29.4 nunoDS:^ 
^$-^fc*S7KCH CI 10mL{C;!jP^fCo ^m-eSOr^-itl^^m, tK (5 mL) ^iBTLfc^ 

2 2 

^nazJs/Vi^dOO mL)-C^f^^. 5wt%-^^7K^-:^hy!J^A7K^?gl00ml-e3[Hltt 

*^ffi@±$-&fc„ ;l<^&^^^^^€r^^y:*'5^/^;!^?7A:^^t3-r^^7:7^— (l%t°y 

(C<ti?«SiL. --^-t^>'{^30-100%i?'nn7lN/V-t.<^^7i^^:/h^>&^{t-C^tiSb. ^^€r 
@*bfCo ^(O^, T-feh^hy/^30 mL{J:^ft?L. DBU (1.7 mL, 11.2 mmol)^;!jnx.-C 

. mM.-^m^mm,w\.f^ ^(d^. 0.5 M<D^mhv=^^/^T'^^^^j>.^<iy^T— 

100 mLtriDx.. ^DC2jJ>/Vii»100 mL-C^Sai^ff of::e ^^eS^lHIl|XL4i;!K^5K 

0-3%.;«i5'/-/K^2?'7i^ai:xh^;{)^{t-C^tilb. ^iSfilSrS^bg fi<J«^%#fc(1.5 g, 
[0024] 'H NMR (CDCI ): 0.92-1.08 (m, 12H), 1.18-1.30 (m, IIH), 1.49 (s, 3H), 1.93 (t, 

3 

2H, J = 6.3 Hz), 2.35-2.47 (m, 4H), 3.42 (d, 2H, J = 7.3 Hz). 3.45-3.75 (m, 8H), 
3.78 (s, 6H), 4.14 (s, IH), 4.64 (s, IH), 6.44 (t, IH. J = 6.8 Hz), 6.80 (d, 4H, J = 
7.6 Hz), 7.18-7.80 (m, 14H). 

[0025] ■MMm2:m^^m7) (Dmm 

-^^^m^tfcy^]}—^xi^}}:y-^^])7^^\^^^{yiCF) @+Ba#: (500mg 52;i moO 

. 5'-o-(4,4'-i^p<h=^>'hy^/w), 3*-o-(i;'-i'y7"Dt:Vi^v'yyw4— <:^>^^/>T?yy 

3fl^$^V})=^f'^\^Tl^^=^^J^y^^^->'Z-9 (260 n mol) ^UTDCC (268 l.SmmoD ^ 
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T-fe:h^hy/U-e(Di5fej^-^jtt*fTofc^. mmfk (0.5mI)i:DMAP (5 mg) ^t'yv? 
^ (4.5 mL) ii^;e»^Ufc:^^^lcijnx:fc« mfm^^^'ir^fd^. W^m^^n&^y^ 

T-feh=hy/v-c«c#uyto @+Bm<*^'^o#A4«. hy^^/i'^oitfe^iiij* 

i?)fe(21 /iniol/g)o 
[0026] Wbl] 




2 



1.5 equiv 



2.0 equiv 



OH 



2-cyanoethanol 



pyridine 
r.t. 3 li 




H 



O 



3 



65% 



4 



79% 



wo 2005/080404 PCT/JP2005/002059 



[0027] ^'^t2'] 



cujy« o^K>^ -_^^o^^ 

»^ OH A DBU 



CH2CI2 CH^t >^f0^^^x^E CH3CN 

r.t,30mln r.t,30min >v [Jo r.t, 30 mln 



^ 0.2 oqulv 



DAfTr 



CHzClj 
,12h 



54% (2step) 




[0028] ^ife<^l3 : ->UyVU>:fr~»ffl V ^frDNA-A^Bfe 

[0029] DNA;^-y=?-^-<^ g Sj-^fifc^tca^S-^J^fi . HCPS^ ja^^:7 (l u mol. 21 M mo/g) 
^Applied Biosystem Inc.(ABI) ODNA/RNA Synthesizer 392lc:ffiV^-C*3i7'^ofCo 

[0030] [^1] 



wo 2005/080404 PCT/JP200S/002059 

8 



Step 


operation 


Reagent(s) 


time, (mIn) 


1 


washing 


CHaCN . 


0.2 


2 


detritylation 


3% QaCCOOH / CH^CIa 


1.5 


3 


washing 


CH3CN 


0.4 


4 


coupling 


0.1 M amicfite * 0.2M HO'^Bt in CH3CN-NMP (15:1. v/v) 


1.0 


5 


washing 


CH3CN 


0.2 


6 


coupling 


0.1 M amidite + 0.2M HO^Bt in CH3CN-NMP (15:1. v/v) 


1.0 


7 


washing 


CHjCN 


0.2 


8 


oxidation 


0.1 M Ijin Py^HjO-THF (20:2:78. v/v/v) 


0.5 


9 


washing 


CH3CN 


0.4 



[0031] iSgV^T.DMTrSSrl5>^<7)3% trichloroacetic acid in CH CI (2 mL)-C^*U CH 

2 2 2 

CI (1 mL X 3), CH CN (1 mL x 3)-e®^ife^^ife}^LfCo ^(D^^ 10% DBU in CH 

2 3 3 

CN (500 ti L) -Cv-ry^ii^/V^^^^bfcc CH CN (1 mL x 3)-C@ffiia^!|£^ife#-b 

3 

fcW^. TBAF (131 mg, 0.5 mmol) tW^^ (24 n L, 0.5mmol) ^M;!KTHF 500 fi Lid 

fiiiJLTOi*3<9-Cfe-5:d[GC~ATCAGC"C"TCAT], Mass (M-H) caicd 4017.72, 
found 4OI8.OO0 
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H- (R 1 ) Si (R2) - (C H ) -CONH- (A) -COOH (I) 

6 4 

[2] 1^— (A) -(CH )n-: (nf* i ^^^^i") -e^^tVST/V'^V':/^!? 

[5] RiS.TJ^2;6s^^M^mi-5^^i-sr/v^/v^-cfc^> l»^«i-4<^v^-fix;5^ 
[11] 5 ' -o-(4,4 ' -v^^ h^'> hy ^/v)-^$i^>'-3 ' -o-v^'i'y:/oi:VV'>i;/v-4-^:^>'>C/> 

[13] 3 ' 7^iS:5?:J'V:^v'K^=5'h;JS20-30 ;z mol/g<0#J'a'-C^A$ixTV ^f), f» ^3Sl2fE 
[14] HCPa+afeflc-Cfe-S. t*^3Sl2Xttl3lS^<^@=tafe<*:o 
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[15] »^3gi2, i3Xtti4{ciEtto@ffiffi^4i*ffiv^5. mm:^v^^—<D^m^m, 
[163 m^:tv=f-^—yt>mmM^^t^h<Dx-h^. m^mi5mm(D^^:^^o 
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